Interleukin-3 and bryostatin 1 mediate rapid nuclear envelope protein phosphorylation in growth factor-dependent FDC-P1 hematopoietic cells. A possible role for nuclear protein kinase C.
Interleukin-3 (IL-3) is a lymphokine which stimulates the proliferation of normal and transformed multilineage hematopoietic cells. Recently we reported that bryostatin 1, a macrocyclic lactone and potent activator of protein kinase C, could stimulate normal multipotential hematopoietic progenitor cells in vitro in the absence of added polypeptide growth factors. We have now used the murine IL-3-dependent cell line FDC-P1, derived from normal murine marrow cells, to examine the early biochemical events associated with stimulation of hematopoietic cells. We find that both IL-3 and bryostatin 1 are mitogenic and stimulate the growth of FDC-P1 cells. Cells grown for extended periods in the presence of bryostatin 1 (1 nM) alone retain IL-3 responsiveness, indicating that bryostatin 1 does not induce an IL-3-independent state. Protein phosphorylation studies in cells treated with either IL-3 or bryostatin 1 indicate that both stimulators can mediate the rapid (within 5 min) serine-specific phosphorylation of several nuclear envelope polypeptides, including lamin B. Both IL-3- and bryostatin 1-mediated nuclear envelope phosphorylation is dose-dependent, occurring at concentrations which are mitogenic to FDC-P1 cells. The extent of nuclear envelope phosphorylation mediated by IL-3 and bryostatin 1 correlates with the mitogenic response. Furthermore, both mitogens mediate the rapid immunologic translocation of protein kinase C to the nuclear envelope where phosphorylation occurs. These data indicate that the early mitogenic signal(s) generated by IL-3 and bryostatin 1 may converge at the level of the nuclear envelope, perhaps through a protein kinase C-like activity which mediates phosphorylation of specific nuclear envelope polypeptides such as lamin B.